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(54) Liquid crystal device and electronic apparatus therewith 


(57) A liquid crystal device has a structure which al- 
lows an conductive connection to be achieved using on- 
ly a panel supporting member, without necessitating an 
additional component such as a cover, thus reducing 
cost. The liquid crystal device 1 includes a liquid crystal 
panel 2 including a liquid crystal enclosed between a 
pair of substrates 7a and 7b, at least one of which in- 
cludes a panel-side electrode terminal 11 , a light guide 
17 for supporting the liquid crystal panel 2 on a main 
substrate 23 including a main substrate-side electrode 


terminal 28, and an elastic connector 4 for conductively 
connecting the panel-side electrode terminal 11 and the 
main substrate-side electrode terminal 28 to each other. 
The light guide 17 includes an engagement pawl 24 for 
engagement with the main substrate 23 and a uniformly 
pressing member 31 for uniformly applying pressure to 
the elastic connector 4. A pawl member is employed as 
the uniformly pressing member 31 which engages an 
engagement hole 32 thereby achieving a connection 
with the main substrate 23 so as to allow the pressure 
applied fo the elastic connector 4 to become uniform. 
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Description 

[0001 ] The present invention relates to a liquid crystal 
device including a liquid crystal sealed between a pair 
of substrates and also to an electronic apparatus con- s 
structed using such a liquid crystal device. 
[0002] In recent years, liquid crystal devices are used 
as image display units in a wide variety of devices such 
as portable telephones, portable electronic terminals, 
electronic personal organizers, and other electronic de- io 
vices. Liquid crystal devices are produced by bonding a 
pair of substrates to each other and enclosing a liquid 
crystal within a space called a cell gap formed between 
the substrates. 

[0003] The substrates are each formed of, for exam- is 
pie, a transparent substrate, and transparent electrodes 
are formed on both substrates such that the transparent 
electrodes face each other. Polarizers are disposed, as 
necessary, on the outer surfaces of the pair of sub- 
strates. Furthermore, if required, a color filter is dis- 20 
posed on the inner surface of one substrate. 
[0004] In these liquid crystal devices, the alignment of 
the liquid crystal is controlled by varying the voltage ap- 
plied between the electrodes opposing each other via 
the liquid crystal so as to modulate light supplied to the 2s 
liquid crystal, thereby displaying an image such as a 
character, numeral, or pattern. In common liquid crystal 
devices, the control of the voltage applied between the 
opposing electrodes is accomplished by a liquid crystal 
driving integrated circuit (IC) electrically connected to 30 
the electrodes. 

[0005] In a conventional liquid crystal device, as 
shown in Figs. 8 and 9, a light guide 87 serving as a 
panel supporting member is disposed on a main sub- 
strate 83 which is one component of an electronic ap- 3S 
paratus such as a portable telephone, and a liquid crys- 
tal panel 82 is placed on the light guide 87. Furthermore, 
a cover 80 is placed thereon from above and the cover 
80 is connected to the main substrate 83 by engaging 
an engagement lug 81 formed at the bottom of the cover AO 
80 into an engagement hole 85 thereby fixing the liquid 
crystal panel 82 at a predetermined location on the main 
substrate 83. The cover 80 is usually formed of a metal 
such as stainless steel. 

[0006] In the conventional liquid crystal device, the 45 
cover 80 is provided primarily to fix the liquid crystal pan- 
el 82 to the light guide 87 in such a manner that the liquid 
crystal panel 82 and the light guide 87 are combined 
together in an integral fashion, and also to apply a uni- 
form pressure to an elastic connector 84 disposed be- so 
tween the liquid crystal panel 82 and the main substrate 
83, thereby electrically conductively connecting a panel- 
side electrode terminal formed on the liquid crystal panel 
82 to a main substrate-sid el ctrod terminal formed 
on the main substrate 83. However, th cover employ d ss 
in the conventional liquid crystal d vice results in an in- 
creas in cost and also an increase in the number of 
assembly steps. 


[0007] In vi w of the above, it is an object of th 
present invention to provide a liquid crystal device hav- 
ing a structure which allows a liquid crystal panel to be 
fixed using only a light guide (panel supporting member) 
without necessitating an additional member such as a 
cover, thereby achieving a reduction in cost. 

(1) According to an aspect of the present invention, 
to achieve the above object, there is provided a liq- 
uid crystal device comprising a liquid crystal panel 
including a liquid crystal enclosed between a pair of 
substrates, at least one of which includes a panel- 
side electrode terminal, and a light guide which sup- 
ports the liquid crystal panel and which transmits 
light from a light source, the liquid crystal device be- 
ing characterized in that the light guide includes 
panel fixing means for fixing the liquid crystal panel. 

In this liquid crystal device, the liquid crystal 
panel is fixed on the light guide by the fixing means 
provided on the light guide, and the light guide is 
engaged with a main substrate via the engagement 
means provided on the light guide, thereby mount- 
ing the liquid crystal panel at a predetermined loca- 
tion on the main substrate. This ensures that a high- 
ly-reliable conductive connection is achieved be- 
tween the panel-side electrode terminal and th 
main substrate-side electrode terminal. When an 
elastic connector is employed to make the electric 
connection between the panel-side electrode termi- 
nal and the main substrate side-electrode terminal, 
the above-described construction of the liquid crys- 
tal device according to the present aspect allows 
pressure to be applied uniformly to a conductive 
part of the elastic connector, thereby ensuring that 
highly-reliable conductive connection is achieved 
between the panel-side electrode terminal and the 
main substrate-side electrode terminal. Becaus 
such highly-reliable conductive connection can be 
obtained using only the light guide without necessi- 
tating an additional component such as a cover, re- 
ductions in both component cost and assembly cost 
are achieved. 

(2) According to another aspect of the invention, 
there is provided a liquid crystal device comprising 
a liquid crystal panel including a liquid crystal en- 
closed between a pair of substrates, at least one of 
which including a panel-side electrode terminal, a 
panel supporting member for supporting the liquid 
crystal panel above a main substrate including a 
main substrate-side electrode terminal, and an 
elastic connector for conductively connecting the 
panel-side electrode terminal and the main sub- 
strate-side electrode terminal to each other, the liq- 
uid crystal devic being characteriz d in that the 
panel supporting member includes ngagement 
means which includes an ngagement member for 
engagement with the main substrate and a pressing 
member for pressing the elastic connector so as to 
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apply pressure thereto. 

In this liquid crystal display device, the panel 
supporting member is fixed on the main substrate 
via the engagement member and the liquid crystal 
panel is supported by the panel supporting member s 
such that the liquid crystal panel is fixedly placed at 
a predetermined location above the main substrate. 
Furthermore, the pressing member formed on the 
panel supporting member allows pressure to be ap- 
plied uniformly to a conductive part of the elastic io 
connector, thereby ensuring that a highly-reliable 
conductive connection is achieved between the 
panel-side electrode terminal and the main sub- 
strate-side electrode terminal. Because such a 
highly-reliable conductive connection can be ob- is 
tained using only the panel supporting member 
without necessitating an additional member such as 
a cover, reductions in both component cost and as- 
sembly cost are achieved. 

In the liquid crystal device constructed in the 20 
above-described manner, the "elastic connector" is 
a connector which is elastically deformed when 
pressure is applied thereto, wherein the elastic de- 
formation produces an elastic restoring force which 
allows the pair of terminals opposing each other to 25 
be conductively connected. More specifically, a rub- 
ber connector shown in Fig. 3, a rubber connector 
shown in Fig. 4, or a spring connector shown in Fig. 
5 may be employed. 

(3) In the liquid crystal device described above, the 30 
pressing member of the engagement means may 

be formed in an arbitrary structure that allows pres- 
sure to be uniformly applied to the elastic connector. 
More specifically, the uniformly pressing member 
may be formed as follows: (i) an engagement mem- 35 
ber for engagement with the main substrate is 
formed, at a location near the elastic connector, on 
the panel supporting member such that the engage- 
ment member also serves as the pressing member; 

(ii) the pressing member is realized by a screw or 40 
another fastening member which is located near the 
elastic connector and which serves to fasten the 
panel supporting member to the main substrate; or 

(iii) a part of the panel supporting member in accord- 
ance with the elastic connector is enhanced in rigid- 45 
ity, thereby allowing the part to serve as the press- 
ing member. In the structure described in (iii), the 
enhancement of the rigidity may be achieved by in- 
creasing the thickness of that part of the panel sup- 
porting member or by forming a reinforcing element so 
such as a rib on that part. 

(4) When the liquid crystal device includes a light 
source and a light guide for transmitting light from 
th light source to the liquid crystal panel, that is, 
when the liquid crystal device includes an illumina- ss 
tion device called a backlight device, the panel sup- 
porting member described above may be realized 

by using the light guide. In this cas , it becomes un- 


necessary to separately provide a member dedicat- 
ed to serving as the panel supporting member. This 
avoids an increase in cost. 

(5) In the liquid crystal device described above, the 
"supporting" of the liquid crystal panel by the panel 
supporting member refers to simply placing of the 
liquid crystal panel on the panel supporting mem- 
ber. To fix the liquid crystal panel on the panel sup- 
porting member, panel fixing means is formed on 
the panel supporting member. The liquid crystal 
panel is fixed on the panel supporting member by 
this panel fixing means and is maintained in a cor- 
rect position. Furthermore, when the panel-side 
electrode terminal and the main substrate-side 
electrode terminal are electrically connected via the 
elastic connector by means of the elastic force, fix- 
ing the liquid crystal panel in such a manner makes 
it possible to maintain good conductive connection. 

(6) In the case where the liquid crystal panel is fixed 
on the panel supporting member by the panel fixing 
means formed on the panel supporting member in 
the manner described in (5) s the panel fixing means 
may be an engagement member formed integrally 
with the panel supporting member. More specifical- 
ly, as for the engagement member, a fixing pawl 
may be preferably employed which has a latching 
part formed at the end of thereof and which fixes 
the liquid crystal panel by means of an elastic re- 
storing force such that the liquid crystal panel is 
pressed against the surface of the panel supporting 
member. A combination of such a fixing pawl and a 
protrusion formed integrally with said panel sup- 
porting means at the end of thereof in such a man- 
ner as to protrude toward the display area of the 
panel may also be employed as the fixing means. 
Alternatively, an adhesive or an adhesive tape may 
also be employed. If the fixing member is realized 
by a fixing member formed integrally with the panel 
supporting member, productivity is improved com- 
pared with the case where an adhesive tape or the 
like is employed. ^ 

(7) According to another aspect of the invention, 
there is provided an electronic apparatus compris- 
ing a liquid crystal device and a controller for con- 
trolling an image displayed on said liquid crystal de- 
vice, wherein the liquid crystal device is formed of 
a liquid crystal device according to any of tech- 
niques described above in (1) to (6). The electronic 
apparatuses according to the invention include a 
portable telephone, an electronic personal organiz- 
er, a portable communication/information terminal, 
and the like. In these electronic apparatuses, the 
liquid crystal device according to the invention may 
b mployed to display an image such as a charac- 
t r, a numeral, or a pattern. 

In the electronic apparatus according to the in- 
vention, a uniformly pr ssing member is formed on 
th pan I supporting memb r of the liquid crystal 
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devic so that pr ssur is applied uniformly to the 
elastic connector, thereby ensuring that a highly-re- 
liable conductive connection is achieved between 
the panel-side electrode terminal and the main sub- 
strate-side electrode terminal. Such a highly-relia- s 
ble conductive connection is achieved using only 
the panel supporting member without having to use 
a cover, and thus reductions in both component cost 
and assembly cost can be achieved. 

[0008] Embodiments of the present invention will now 
be described by way of further example only and with 
reference to the accompanying drawings, in which:- 

Fig. 1 is a perspective view illustrating an embodi- 
ment of a liquid crystal device according to the 
present invention; 

Fig. 2 is a side view illustrating the liquid crystal de- 
vice of Fig. 1 in a partially cut-away fashion; 
Fig. 3 is a perspective view illustrating an example 
of an elastic connector; 

Fig. 4 is a perspective view illustrating another ex- 
ample of an elastic connector; 
Fig. 5 is a perspective view illustrating another ex- 
ample of an elastic connector; 
Fig. 6 is a perspective view illustrating another em- 
bodiment of a liquid crystal device according to the 
present invention; 

Fig. 7 is a perspective view illustrating an embodi- 
ment of an electronic apparatus according to the 
present invention; 

Fig. 8 is an exploded perspective view illustrating 
an example of a conventional liquid crystal device; 
and 

Fig. 9 is a side view illustrating the structure in cross 
section of the liquid crystal device of Fig. 8. 

First Embodiment 

[0009] Fig. 1 illustrates, in an exploded fashion, an 
embodiment of a liquid crystal device according to the 
present invention, and Fig. 2 is a side view illustrating, 
in a partially cutaway fashion, the liquid crystal device 
in an assembled state. The liquid crystal device 1 ac- 
cording to the present embodiment includes a liquid 
crystal panel 2, a backlight unit 3, and an elastic con- 
nector 4. The liquid crystal panel 2 includes a pair of 
substrates 7a and 7b connected to each other via a seal- 
ing material 6. These substrate 7a and 7b are formed of 
a transparent material such as glass, plastic. Polarizers 
1 2 are bonded to the respective outer surfaces of these 
substrates. 

[0010] A narrow gap, a so-call d cell gap, is formed 
betwe n th substrat s 7a and 7b, and a liquid crystal 
isdispos d in a seated fashion within the cell gap. Linear 
transpar nt electrodes 8a are formed on the inner sur- 
face of one substrate 7a and linear electrodes 8b ex- 
tending in a direction perpendicular to th electrodes 8a 


ar formed on the inner surface of the other substrat 
7b. Thes electrodes 8a and 8b are formed, for xam- 
ple, of ITO (indium tin oxide). One pixel for displaying 
an image is formed at each intersection between the 
electrodes 8a and £b. The shape of the electrodes 8a 
and 8b is not limited to being linear, and they may be 
constructed in another proper form such as a mark or a 
pattern. 

[0011] One substrate 7a has a protruding part extend- 
ing outward beyond an edge of the opposite substrate 
7b. A plurality of IC output terminals 9 and a plurality of 
panel-side electrode terminals 11 are formed using, for 
example, ITO on the surface of the protruding part. The 
plurality of IC output terminals 9 include those continu- 
ously extending from electrodes 8a and those connect- 
ed to electrodes 8b via conductive elements. 
[0012] In practical applications, the electrodes 8a, 8b, 
the IC output terminals 9, and the panel-side terminals 
11 are formed in such a manner that a great number of 
these terminals are arranged at very small intervals on 
each substrate. However, in Fig. 1 , these terminals are 
schematically represented in expanded intervals for a 
better understanding of their structure. Furthermore, 
connections between the IC output terminals 9 and the 
electrodes 8a and 8b are not shown in Fig. 1 . 
[0013] A liquid crystal driving IC 13 is disposed on the 
protruding part of the substrate 7a. More specifically, as 
shown in Fig. 2, bumps 14 on the liquid crystal driving 
IC 13 are conductively connected to the IC output ter- 
minals 9 and the panel-side electrode terminals 11 via 
an ACF (anisotropic conductive film) 16. 
[0014] The ACF 16 is a conductive high-polymer film 
used to make conductive connections between pairs of 
terminals in a batch fashion, as is known. The ACF 16 
may be formed, for example, by dispersing conductive 
particles within a thermoplastic resin film or a thermo- 
setting resin film. Conductive connections in a particular 
single direction can be realized by connecting the ACF 
16 by means of thermocompression bonding. 
[0015] The backlight unit 3 includes a light guide 17 
and a plurality of LEDs (light emitting diodes) 18 dis- 
posed on one end of the light guide 1 7. At the other end 
of the light guide 1 7, a guide hole 1 9 for guiding the elas- 
tic connector 4 is formed. This guide hole 19 is formed 
to have a size that can snugly receive the elastic con- 
nector 4. 

[0016] Engagement pawls 24 serving as engagement 
members are formed in respective four corners on the 
bottom of the light guide 17. In Fig. 1 , only three visible 
engagement pawls 24 are illustrated, and one engage- 
ment pawl hidden behind the light guide 17 is not shown. 
A fixing pawl 26 serving as a fixing member is formed 
on each of two opposite sides of the light guide 17, at 
locations n ar th nd on which LEDs 18 are dispos d. 
In Fig. 1, only one fixing pawl 26 is illustrated and the 
remaining one hidden behind the liquid crystal pan I 2 
is not shown. 

[0017] A pressure pawl 31 serving as a uniformly 
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pressing member is form d on the lower surface of the 
light guide 17. at the end wh re the guide hole 19 is 
formed and at a location close to the guide hole 1 9. On 
the upper surface of the light guide 1 7, at the end where 
the guide hole 19 is formed, a protruding part 27 pro- 
truding toward the inside of light guide 17 is formed. A 
space is formed between the protruding part 27 and the 
upper surface of the light guide 1 7 such that an end por- 
tion of the liquid crystal panel 2 can be inserted into that 
space. 

[001 8] The engagement pawls 24, the fixing pawls 26, 
and the pressure pawl 31 each have, at their top, a pro- 
jection or a latching part in the form of a pawl projecting 
inwardly to latch a target object. With these latch parts, 
the light guide 1 7 and the target object are engaged and 
connected with each other. 

[0019] The light guide 17 may be formed of either (1) 
a transparent resin such as an acrylic resin, a polycar- 
bonate resin, or amorphous polyolefin resins; (2) a 
transparent inorganic material such as glass; or (3) a 
mixture of any of the above-described materials. The 
light guide 17 may be formed by any of methods: (1) 
injection molding: (2) a technique using photo-curing of 
a resin; (3) etching: or (4) adhesively bonding a film to 
a surface of a plate made of a transparent resin or glass. 
[0020] When the light guide 17 is produced, the en- 
gagement pawls 24. the fixing pawls 26, and the pro- 
truding part 27 are formed integrally with the light guide 
17. 

Alternatively, after producing the engagement pawls 24, 
the fixing pawls 26, and the protruding part 27 separate- 
ly from the light guide 17, they may be connected into a 
single piece using an adhesive or other connecting 
means. 

[0021] The elastic connector 4 comprises, as shown 
in Fig. 3, an elastic base 21 formed in the shape of a 
semicircle or the letter "LT rotated on its side in cross 
section using a material which is elastic and electrically 
insulating such as silicone rubber, and a large number 
of conductive parts 22 are formed so as to be parallel to 
each other on the circumferential surface of the elastic 
base 21. All adjacent conductive parts 22 are spaced 
from each other by, for example, 1 5 fim to 25 um and 
are electrically isolated from each other by the elastic 
material. In Figs. 3 and 4, symbol "W" denotes the dis- 
tance or pitch between adjacent conductive parts 22. 
The pitch is generally set to a value in a range of from 
30 |j.m to 50 u.m. 

[0022] Referring again to Fig. 1 , reference numeral 23 
denotes a main substrate on which the liquid crystal de- 
vice 1 is mounted. The main substrate 23 is one of the 
parts constituting an electronic apparatus such as a 
portable telephone. On this main substrate 23, there are 
provided a plurality of main substrate-sid el ctrode ter- 
minals 28 through which electric pow r and signals for 
driving the liquid crystal device 1 are supplied. The main 
substrate 23 has engagement holes 29 for receiving the 
corresponding engagement pawls 24 form d in the re- 


spective four corners on th lower surface of the light 
guide 17, and also has a pressure pawl engagement 
hole 32 for receiving the pressure pawl 31 formed on 
the light guide 17. 

5 [0023] In the liquid crystal device 1 and the main sub- 
strate 23 constructed in the above-described manner 
according to the present embodiment, when the liquid 
crystal device 1 is mounted on the main substrate 23, 
the elastic connector 4 is first inserted into the guide hole 

10 19 of the light guide 17. Then each engagement pawl 
24 of the light guide 1 7 is inserted intothe corresponding 
engagement hole 29 of the main substrate 23. Finally, 
the pressure pawl 31 is inserted into the pressure pawl 
engagement hole 32, and thus the mounting of the light 

15 guide 17 on the main substrate 23 is completed. In this 
way, the engagement pawls 24 and the pressure pawl 
31 are fitted in the engagement holes 29 and the pres- 
sure pawl engagement pawl 32, respectively, such that 
the light guide 1 7, and thus the backlight unit 3, are firmly 

20 fixed at predetermined positions above the main sub- 
strate 23. 

[0024] One end, on which the liquid crystal driving IC 
1 3 is located, of the liquid crystal panel 2 is then inserted 
into the space below the protruding part 27 as indicated 

25 by the arrow A and the opposite end of the liquid crystal 
panel 2 is pressed against the upper surface of the light 
guide 1 7 so that the liquid crystal panel 2 moves toward 
the light guide 17 while outwardly expanding the latching 
parts at the end of the fixing pawls 26. When the liquid 

30 crystal panel 2 reaches the upper surface of the light 
guide 1 7, the latching parts at the end of the fixing pawls 
26 are released from engagement with the liquid crystal 
panel 2. As a result, the latching parts at the end of the 
fixing pawls 26 are moved by means of elastic restoring 

35 force to upper positions of the liquid crystal panel 2. 
Thus, the liquid crystal panel 2 is pressed against the 
surface of the light guide 17 and is firmly fixed, as shown 
in Fig. 2, by the protruding part 27 and the fixing pawls 
26 of the light guide 1 7. 

40 [0025] The elastic connector 4 is pressed with a pre- 
determined uniform pressure over the length thereof by 
the end part, on the side where the panel-side electrode 
terminals 11 are formed, of the liquid crystal panel 2 
against the surface of the main substrate 23 by means 

45 of engagement between the pressure pawl 31 and the 
pressure pawl engagement hole 32. This ensures that 
the panel-side electrode terminals 11 are conductively 
connected in a highly reliable fashion to the main sub- 
strate-side electrode terminals 28 through the conduc- 

50 tive parts 22 of the elastic connector 4. By disposing the 
pressure pawl 31 in close proximity to the elastic con- 
nector 4, it becomes possible to uniformly apply pres- 
sure to the elastic connector 4, and thus the elastic con- 
nector 4 can" provide conn ctions with high connection 

55 reliability. 

[0026] If the ass mbly of the liquid crystal device 1 on 
th main substrate 23 is completed, it becomes possible 
to supply an electric signal and liquid crystal driving pow- 
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er to the liquid crystal driving IC 1 3 through the main 
substrate-side electrode terminals 28, the elastic con- 
nector 4, and the panel-side electrode terminals 11 . Ac- 
cording to the received electric signal, the liquid crystal 
driving IC 13 controls the voltages applied to the elec- 
trodes 8a and 8b of the liquid crystal panel 2. As a resutt 
of the voltage control described above, light transmitted 
from the LED 18 to the liquid crystal panel 2 through the 
light guide 17 is modulated on a pixel-by-pixel basis by 
the above described voltage control so as to display an 
image such as a character and a number in the display 
area of the liquid crystal panel 2. 
[0027] In the liquid crystal device according to the 
present embodiment, as described above, the light 
guide 17 serving as the panel supporting member is 
fixed to the main substrate 23 by the engagement pawls 
24 serving as the engagement members and the liquid 
crystal panel 2 is supported by the light guide 17 so as 
to mount the liquid crystal panel 2 at the predetermined 
position above the main substrate 23. Furthermore, the 
pressure pawl 31 serving as the uniformly pressing 
member is formed in the light guide 1 7 so that pressure 
is uniformly applied to the elastic connector 4 thereby 
ensuring that highly-reliable conductive connections are 
achieved between the panel-side electrode terminals 1 1 
and the main substrate-side electrode terminals 28. 
Such highly-reliable conductive connections are 
achieved using only the light guide 17 without necessi- 
tating a cover (such as a cover 80 shown in Fig. 8) which 
is used conventionally This allows reductions in both 
component cost and assembly cost. 

Modifications 

[0028] Fig. 4 shows a rubber connector 64 which is a 
modification of the elastic connector for use in the 
present invention. This rubber connector 64 comprises 
an elastic base 61 formed in a generally rectangular 
shape using a material which is elastic and electrically 
insulating, such as silicone rubber, and a large number 
of conductive parts 62 disposed parallel to each other 
inside the elastic base 61 . The upper and lower ends of 
the respective conductive parts 62 are exposed to the 
outside of the elastic base 61 . Adjacent conductive parts 
62 are all spaced from each other by the pitch W, for 
example, 30 um to 50 |xm and are electrically isolated 
from each other by the elastic material. In Fig. 1 , each 
of the panel-side electrode terminals 11 on the side of 
the liquid crystal panel 2 and each of the main substrate- 
side electrode terminals 28 on the side of the main sub- 
strate 23 are respectively conductively connected to 
each other through the respective conductive parts 62 
of the rubber connector 64. 

[0029] Fig. 5 illustrates a spring connector 74 which 
is another modification of the elastic connector for use 
in the present invention. This spring connector 74 can 
be us d inst ad of the rubber connector 4 shown in Fig. 
3 or the rubber conn ctor 64 shown in Fig. 4. The spring 


conn ctor 74 shown in Fig. 5 is formed of a plurality of 
spring terminals 72 arranged parallel to each other and 
a case 78 in which the spring terminals 72 are disposed. 
Each spring terminal 72 includes a fixed terminal 72a 
5 extending to the outside of the case 78 from its one side 
and a movable terminal 72b extending to the outside of 
the case 78 from its upper surface. The movable termi- 
nals 72b have elasticity which allow them to move up 
and down in Fig. 5. 
io [0030] The spring connector 74 is fixed on the main 
substrate 23 such that the fixed terminals 72a are con- 
ductively connected via solder or the like to the main 
substrate-side electrode terminals 28 on the main sub- 
strate 23 (refer to Fig. 1). If the backlight unit 3 and the 
75 liquid crystal panel 2 are mounted on the main substrate 
23 on which the spring connector 74 is disposed, then 
the panel-side electrode terminals 11 of the liquid crystal 
panel 2 come into contact with the movable terminals 
72b of the spring connector 74, and the panel-side elec- 
20 trode terminals 11 press the movable terminals 72b 
downward. Because the spring terminal 72 itself has 
elastic properties, the movable terminals 72b press the 
panel-side electrode terminals 11 by means of their 
elastic force. This ensures that highly-reliable conduc- 
es tive connections are provided between the movable ter- 
minals 72b and the panel-side electrode terminals 11. 

Second Embodiment 

30 [0031] Fig. 6 illustrates another embodiment of a liq- 
uid crystal device according to the present invention. 
The liquid crystal device 41 shown in Fig. 6 is different 
from the liquid crystal device 1 shown in Fig. 1 in that a 
modification is made to the uniformly pressing member 

35 for making the pressure which is applied to the elastic 
connector uniform when the liquid crystal device is as- 
sembled on the main substrate. In Fig. 6, elements sim- 
ilar to those in Fig. 1 are denoted by similar reference 
numerals and they are not described in further detail 

40 here. 

[0032] In the liquid crystal device 1 shown in Fig. 1 , 
the uniformly pressing member is realized using the 
pressure pawl 31 having the latching part formed at the 
end thereof and the pressure pawl engagement hole 32 

45 for engagement with the latching part. In contrast, in the 
present embodiment shown in Fig. 6, the uniformly 
pressing member is realized by a protruding part 42 
formed on the light guide 17 in close proximity to the 
guide hole 19, a screw 43, and a threaded hole 44 

so formed in the main substrate 23. 

[0033] A through-hole 46 having a size capable of re- 
ceiving the screw 43 is formed in the protruding part 42 
so that after passing the screw 43 through the through- 
hol 46, th scr w 43 can be scr wed into the thread d 

55 hoi 44. Th protruding part 42 is form d in clos prox- 
imity to th guid hole 19 so that after inserting th las- 
tic connector 4 in th guide hole 19 and th n attaching 
the liquid crystal panel 2 to the upper surface of the light 
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guide 17 and finally mounting the light guide 17 on the 
main substrate 23, if the screw 43 is screwed into the 
threaded hole 44 via the through-hole 46, then pressure 
is applied uniformly to the elastic connector 4. Thus, also 
in this embodiment, uniform application of pressure can 
be achieved using only the light guide 17 without neces- 
sitating a cover (such as a cover 80 shown in Fig. 8) 
which is used conventionally. This allows reductions in 
both component cost and assembly cost. 

Third Embodiment 

[0034] Fig. 7 illustrates a portable telephone which is 
an embodiment of an electronic apparatus according to 
the present invention. The portable telephone 50 com- 
prises an antenna 51 , a loudspeaker 52, a liquid crystal 
device 1 , key switches 53, a microphone 54, and the 
like, wherein these components are disposed in a case 
56. In the case 56, there is also provided a control circuit 
board 57 on which a control circuit for controlling the 
above-described components is mounted. The liquid 
crystal device 1 described above with reference to Fig. 
1 may be employed herein as the liquid crystal device 1 . 
[0035] In this portable telephone 50, signals input via 
the microphone 54 or key switches 53, and signals re- 
ceived via the antenna 51 , are applied to the control cir- 
cuit on the control circuit board 57. According to the input 
data, the control circuit displays an image such as a nu- 
meral, character, or pattern in the display area of the 
liquid crystal device 1 . The control circuit also transmits 
data via the antenna 51 . 

[0036] Also in the liquid crystal device 1 used in this 
portable telephone 50, as shown in Fig. 1 , the light guide 
1 7 serving as the panel supporting member is fixed to 
the main substrate 23 by the engagement pawls 24 
serving as the engagement members and the liquid 
crystal panel 2 is supported by the light guide 17 so as 
to mount the liquid crystal panel 2 at the predetermined 
position above the main substrate 23. Furthermore, be- 
cause the pressure pawl 31 serving as the uniformly 
pressing member is formed on the light guide 17, pres- 
sure is uniformly applied to the elastic connector 4, 
thereby ensuring that highly-reliable conductive con- 
nections are achieved between the panel-side electrode 
terminals 11 and the main substrate-side electrode ter- 
minals 28. Such highly-reliable conductive connections 
are achieved using only the light guide 17 without ne- 
cessitating a cover (such as a cover 80 shown in Fig. 8) 
which is used conventionally. This allows reductions in 
both component cost and assembly cost. 

Other Embodiments 

[0037] Th present invention has been described 
above with reference to pr f rred embodiments. How- 
ever, the present invention is not limited to those em- 
bodiments and various modifications are possible with- 
out departing from the scope of th invention as defined 


by th appended claims. 

[0038] For xample, although in the embodiment 
shown in Fig. 1 , a liquid crystal device of the COG (chip- 
on-glass) type is disclosed in which a liquid crystal driv- 
5 ing integrated circuit is directly mounted on the substrate 
7a of the liquid crystal panel 2, the invention may also 
be applied to a liquid crystal device having another 
structure. 

[0039] Furthermore, although in the embodiment 
io shown in Fig. 7, the liquid crystal device according to 
the present invention is applied to a portable telephone 
taken as an example of an electronic apparatus, the liq- 
uid crystal device according to the present invention 
may also be applied to other types of electronic appa- 
is ratus such as a portable information terminal, an elec- 
tronic personal organizer, a viewfinder of a video cam- 
era, and the like. 

[0040] In the embodiment shown in Fig. 1 , the liquid 
crystal device 1 is disclosed which is of the transmissive 

20 type using the backlight device 3 serving as the illumi- 
nation device. A reflective liquid crystal device is also 
known which displays an image by means of reflection 
of external light such as solar light without using an illu- 
mination device. In such a reflective liquid crystal de- 

25 vice, no light guide is used and thus the panel supporting 
member is formed of a component other than the light 
guide, although it is possible to provide a member ded- 
icated to supporting the liquid crystal panel. 
[0041] As can be appreciated from the above descrip- 

30 tion, the present invention has various advantages. That 
is, in the liquid crystal device and electronic apparatus 
according to the present invention, the uniformly press- 
ing member formed on the panel supporting member al- 
lows pressure to be applied uniformly to the elastic con- 

35 nector, thereby ensuring that highly-reliable conductive 
connections are achieved between the panel-side elec- 
trode terminals and the main substrate-side electrode 
terminals. Such highly-reliable conductive connections 
can be obtained without using an additional component 

40 such as a cover, and thus reductions in both component 
cost and 

Claims 

45 

1. A liquid crystal device comprising: 

a liquid crystal panel including a liquid crystal 
between a pair of substrates, 'at least one sub- 
so strate including a panel-side electrode termi- 
nal; and 

a light guide which supports said liquid crystal 
panel and which transmits light from a light 
source; 

55 wherein said light guide includes panel fixing 

means for fixing said liquid crystal panel. 

2. A liquid crystal device comprising: 
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a liquid crystal panel including a liquid crystal 
b tween a pair of substrates, at least one sub- 
strate including a panel-side electrode termi- 
nal; 

a panel supporting member for supporting said s 
liquid crystal panel above a main substrate in- 
cluding a main substrate-side electrode termi- 
nal: and 

an elastic connector for conductive ly connect- 
ing said panel-side electrode terminal to said io 
main substrate-side electrode terminal; 
wherein said panel supporting member in- 
cludes engagement means including an en- 
— oaQe^entrr^ with said 

ma in subslrateano^apressinTn rre'r i ibe i m I oi 

pressing said elastic connector so as to apply 
a pressure thereto. 

3. A liquid crystal device according to Claim 2, wherein 
said pressing member is disposed on said panel 20 
supporting member in proximity to said elastic con- 
nector and engages said main substrate. 

4. A liquid crystal device according to one of Claims 2 
and 3, further comprising a light source and a light 2s 
guide for transmitting light from said light source to 
said liquid crystal panel wherein said panel support- 
ing member is formed of said light guide. 

5. A liquid crystal device according to one of Claims 2 30 
to 4, wherein said panel supporting member in- 
cludes panel fixing means for fixing said liquid crys- 
tal panel. 

6. A liquid crystal device according to Claim 5, wherein 
said panel fixing means is a fixing pawl including a 
latching part formed at the end thereof, for fixing the 
liquid crystal panel by means of elastic restoring 
force. 

7. An electronic apparatus comprising a liquid crystal 
device and a controller for controlling an image dis- 
played on said liquid crystal device, wherein said 
liquid crystal device is formed of a liquid crystal de- 
vice according to one of Claims 1 to 7. 


35 
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Fig. 3 



Fig 
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Fig. 6 
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Fig. 8 
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